Topical skin penetration of diclofenac after single- and multiple-dose application.
Transdermal penetration of nonsteroidal anti-inflammatory drugs (NSAIDs) has been shown to be highly variable. The present study was performed to gain insight into the transdermal penetration process of topically applied diclofenac and to test whether transdermal absorption leads to pharmacologically effective concentrations in dermal tissue layers beneath the application site. Six healthy male volunteers participated in this 2-way crossover study and were assigned to 2 treatment groups. In the first group, diclofenac was applied at a therapeutic dose of 60 mg/100 cm2 3 times daily for 4 days with subsequent occlusion with a plastic foil for 4 hours to enhance transdermal drug absorption. After a 1-week wash-out, diclofenac was applied at a single dose of 300 mg/100 cm2 without occlusion. Diclofenac in both groups was applied on a previously shaven area of the thigh. Transdermal penetration was assessed employing in vivo microdialysis. After multiple-dose administration mean diclofenac concentrations of 0.48 +/- 0.35 ng x ml(-1) were observed in subcutaneous tissue (mean +/- SEM). The mean AUC(subcutis/plasma) ratio of 0.08 +/- 0.02 indicates redistribution of diclofenac from the systemic circulation to the tissue. After single-dose treatment, mean tissue concentrations were 24.26 +/- 46.43 ng x ml(-1) with a mean AUC(subcutis/plasma) ratio of 60.85 +/- 57.59, which suggests direct tissue penetration of diclofenac. Transdermal penetration of diclofenac after multiple as well as after single application of the present formulation is highly variable. In addition to other factors influencing the transdermal penetration process, dose and mode of administration are important factors determining whether pharmacologically effective local tissue concentrations are attained.